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Abstract
Purpose: To investigate mean peripapillary retinal nerve  ber layer (RNFL) and parameters of macula for 
glaucoma analysis (RNFL Thickness, GCL+, GCL++) with Topcon 3D OCT 2000+ in healthy children and 
adults and to determine their physiological asymmetry between the right and left eye, as well as its change with 
age.To study the effects of axial length (Ax) and Disc area on RNFL thickness and macular parameters.
Material and methods: In this study 420 eyes of 210 patients aged 7-85 years were enrolled. All of them were 
examined in the Department of Ophthalmology, Medical University Alexandrovska Hospital, So  a for period 
of 09.2014-08.2015. Patients are divided into 4 groups by age and 1 group RNFL- -Disc rea. All of them 
underwent optical coherence tomography - 3D Disc, Circle, Macula Glaucoma Analysis. In order to evaluate the 
physiological asymmetry intraclass correlation coef  cients were introduced.
Results: Peripapillary RNFL is thickest in the group of children. With age RNFL thickness tends to get 
smaller. Statistically signi  cant differences in RNFL thickness between the group of children and young adults 
are found only in two segment parameters. Physiologic asymmetry in RNFL thickness between the right and 
left eye increases with age, the larger loss of nerve  bers in the left eye. Pearson’s analysis showed a negative 
correlation of the RNFL/macular parameters with Ax, and positive correlation of RNFL/macular parameters 
with Disc area. There is no correlation of the macular RNFL thickness with Ax/DiscArea.
Conclusions: The color results in children protocols could be considered reliable for the diagnostic assessment 
of the clinicians, despite the absence of a normative database for individuals under 18 years of age. The asymmetry 
of retinal parameters might be valuable in assessing certain early diseases. Physiological asymmetry increases 
with ageandthis should come into consideration, when cliniciansexamine patients with different ages.
Key words: peripapillary nerve  ber layer, children, Topcon 3D OCT, physiological asymmetry, axial length, 
disc area. 
  10    
       
 -  (SD) , 
   
(OCT)     
    ,   
 ,      
,    
    
 ,  .,  
,  ,  
.
     
   Topcon 3D OCT 2000+ 
(Topcon Corporation, Japan)   
 137     
 19  84  [8].    
- 4 -
    Award 
Български офталмологичен преглед                        Bulgarian review of Ophthalmology
18      
.   ,  
      
    , 
   ,  , 
,    .  
  ,    
  ,   
  (Macula Line),   
   (3D Disc, Circle, Macula 
Glaucoma Analysis)   
    ,     
  .   
      
      
  -    
,     18  ( . 
1).
  ,   , 
      
 .    
  ,  
    
  (RNFL)  
    ( -
  - GCL),  
    
( ),    (  - 
    ).
.1. Thickness Graph (ILM-NFL)  
     3D Disc.
. 1  -      18 
.     
     . 
. 2  -    19  84 , 
     
      .
       
       
   (  RTVue-100, 
Optovue)       
  ( . 2).
. 2.   RNFL    
  SD-OCT RTVue-100.  
       
18        
    
.
- 5 -
    Award 
Български офталмологичен преглед           Bulgarian review of Ophthalmology
      
        
     . 
o      
         
    /  
     
    [9].   
      
    
,      
  [1].  ,    
      
      
     ( , 
  ,  
    )   
       
       
.     
  ,     
 ,       
       
,    . 
 ,   
 RNFL   : , ,  
   ( ),    (Disc 
rea),     
( ),      , 
    . 
  RNFL  -  : -
 , -      -  
  .
      
    RNFL  
  (RNFL Thickness, GCL+, 
GCL++)     ,   
    
         
     . 
     /Disc rea 
    RNFL  
 .
  
      
  420   210  
   7  85 .   
      
  „ e ”    
09.2014-08.2015 .     
   (  1 - ,  2, 3, 
4 - )     RNFL-Ax-
DiscArea ( )  :
 1: 7-18 . .;  =50; 23 
, 27 ; 100 ; .  
12±3.35;
 2: 19 - 49 . .;   = 45, 16 
, 29 ; 90 ; .  37.6±9.08;
 3: 50 - 65 . .;   = 66, 13 
, 53 ; 122 ; .  58.6±4.82;
 4: 66 - 85 . .;   = 44, 9 
, 35 ; 88 ; .  72.4±5.42;
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  RNFL: Sup. Quadr. RNFL ( m), 
Inf. Quadr. RNFL ( m), Nas. Quadr. RNFL ( m), 
Temp. Quadr. RNFL ( m), Total RNFL ( m). 
        
     Disc rea 
(mm2).
 Circle  1024 A-scans  
  -scan     
3.4 mm.   ( . 3 )   
     RNFL: 
Sup. Quadr. RNFL ( m), Inf. Quadr. RNFL ( m), 
Nas. Quadr. RNFL ( m), Temp. Quadr. RNFL 
( m), Total RNFL ( m).
     
 SPSS for Windows, (USA, Chi-
cago, SPSS Inc., Version 16.0.)   
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3D Disc - To-
tal RNFL
104.94 ± 7.16 105.38 ± 8.75
Circle - Total 
RNFL
111.68 ± 8.52 112.28 ± 9.82
Macula - Total 
RNFL
36.88 ± 4.46 36.62 ± 4.44
Macula - Total 
GCL+
70.78 ± 5.63 71.88 ± 4.93
Macula - Total 
GCL++
108.04 ± 7.49 108.62 ± 7.56
    19-49  -
  RNFL     3D Disc  Cir-
cle .    
  -     .  
  50-65   
RNFL   -     , 
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.     (66-85 
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. 2.     
        









p p p p
ДО 3D - Sup. Quadr.RNFL - 
ЛО 3D - Sup. Quadr.RNFL
0.377 0.057 0.010 0.951
ДО 3D - Inf. Quadr. RNFL - 
ЛО 3D - Inf. Quadr. RNFL
0.014 0.570 0.867 0.171
ДО 3D - Nas. Quadr. RNFL - 
ЛО 3D - Nas. Quadr. RNFL
0.493 0.937 0.497 0.146
ДО 3D - Temp. Quadr. RNFL - 
ЛО 3D - Temp. Quadr. RNFL
<0.001 0.001 <0.001 <0.001
ДО 3D - Total RNFL - ЛО 3D - 
Total RNFL
0.472 0.976 0.238 0.012
ДО Circle - Sup. Quadr. RNFL-
ЛО Circle - Sup. Quadr. RNFL
0.815 0.004 <0.001 0.184
ДО Circle - Inf. Quadr. RNFL- 
ЛО Circle - Inf. Quadr. RNFL
0.110 0.833 0.797 0.378
ДО Circle - Nas. Quadr. RNFL- 
ЛО Circle - Nas. Quadr. RNFL
0.019 0.029 0.003 0.515
ДО Circle - Temp. Quadr.RNFL- 
ЛО Circle - Temp. Quadr.RNFL
<0.001 <0.001 <0.001 <0.001
ДО Circle - Total RNFL - 
ЛО Circle - Total RNFL
0.501 0.873 0.135 0.965
ДО Macula - Sup RNFL - 
ЛО Macula - Sup RNFL
0.002 0.030 1.000 0.070
ДО Macula - Inf. RNFL - 
ЛО Macula - Inf. RNFL
0.227 0.019 0.059 0.211
ДО Macula - Total RNFL - 
ЛО Macula - Total RNFL
0.432 0.707 0.160 0.313
ДО Macula - Sup. GCL+ - 
ЛО Macula - Sup. GCL+
0.004 0.026 0.043 0.623
ДО Macula - Inf. GCL+ - 
ЛО Macula - Inf. GCL+
0.491 0.944 0.218 0.101
ДО Macula - Total GCL+ - 
ЛО Macula - Total GCL+
0.041 0.722 0.094 0.319
ДО Macula - Sup. GCL++ - 
ЛО Macula - Sup. GCL++
0.793 0.239 0.230 0.616
ДО Macula - Inf. GCL++ - 
ЛО Macula - Inf. GCL++
0.270 0.058 0.730 0.822
ДО Macula - Total GCL++ - ЛО 
Macula - Total GCL++
0.281 0.300 0.072 0.426
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ДО 3D - Sup. Quadr.
RNFL
0.259 0.002 0.000 ЛО 3D - Sup. Quadr.
RNFL
0.590 0.064 0.000
ДО 3D - Inf. Quadr. 
RNFL
0.957 0.834 0.129 ЛО 3D - Inf. Quadr. 
RNFL
0.430 0.124 0.000
ДО 3D - Nas. Quadr. 
RNFL
0.227 0.775 0.597 ЛО 3D - Nas. Quadr. 
RNFL
0.523 0.604 0.050
ДО 3D - Temp. Quadr. 
RNFL
0.207 0.855 0.105 ЛО 3D - Temp. Quadr. 
RNFL
0.187 0.476 0.045
ДО 3D - Total RNFL 0.833 0.319 0.006 ЛО 3D - Total RNFL 0.667 0.079 0.000
ДО Circle - Sup. Quadr. 
RNFL
0.797 0.007 0.011 ЛО Circle - Sup. Quadr. 
RNFL
0.605 0.845 0.311
ДО Circle - Inf. Quadr. 
RNFL
0.730 0.984 0.015 ЛО Circle - Inf. Quadr. 
RNFL
0.275 0.251 0.000
ДО Circle - Nas. Quadr. 
RNFL
0.416 0.886 0.621 ЛО Circle - Nas. Quadr. 
RNFL
0.607 0.841 0.172
ДО Circle - Temp. 
Quadr. RNFL
0.172 0.437 0.190 ЛО Circle - Temp. 
Quadr. RNFL
0.037 0.365 0.049
ДО Circle - Total RNFL 0.660 0.130 0.001 ЛО Circle - Total RNFL 0.450 0.271 0.001
ДО Macula - Sup RNFL 0.285 0.608 0.769 ЛО Macula - Sup RNFL 0.153 0.053 0.646
ДО Macula - Inf. RNFL 0.126 0.250 0.949 ЛО Macula - Inf. RNFL 0.038 0.106 0.822
ДО Macula - Total RNFL 0.130 0.269 0.641 ЛО Macula - Total 
RNFL
0.076 0.062 0.821
     
   RNFL    
      2 (19-49 
)     - Temp. Quadr. 
RNFL (Circle)  Inf. RNFL (Macula Glaucoma 
Analysis)   .     
    1   3 (50-65 
),    Sup. Quadr. RNFL 
(3D Disc  Circle)   .   
     
     1   4 
(66-85 ).
. 3.     RNFL         
  1   3  .
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ДО Macula - Sup. GCL+ 0.907 0.484 0.002 ЛО Macula - Sup. 
GCL+
0.448 0.199 0.000
ДО Macula - Inf. GCL+ 0.640 0.166 0.000 ЛО Macula - Inf. GCL+ 0.460 0.198 0.000
ДО Macula - Total 
GCL+
0.629 0.587 0.002 ЛО Macula - Total 
GCL+
0.522 0.211 0.000
ДО Macula - Sup. 
GCL++
0.551 0.867 0.041 ЛО Macula - Sup. 
GCL++
0.908 0.831 0.007
ДО Macula - Inf. GCL++ 0.547 0.883 0.012 ЛО Macula - Inf. 
GCL++
0.385 0.655 0.005
ДО Macula - Total 
GCL++
0.609 0.981 0.034 ЛО Macula - Total 
GCL++
0.648 0.837 0.004
 1    
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     .   
   Total RNFL  3D 
Disc .    ,  
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. 1. 1 )    
 RNFL       
     ; 1 ) 
    
(      3D Disc 
- Total RNFL.
.4.     
    5   
95  .
Персентили
Показател 7-18год.в. . 19-49 год.в. 50-65 год.в 66-85 год.в.
5 95 5 95 5 75 5 95
3D Disc - Total 
RNFL
-7.80 6.45 -9.50 8.00 -10.65 2.00 -9.75 19.00
Circle - Total 
RNFL
-10.90 11.90 -8.70 7.40 -10.65 3.00 -19.50 14.75
Macula - Total 
RNFL
-3.45 5.90 -2.00 3.70 -5.00 1.00 -3.75 8.25
Macula - Total 
GCL+
-9.25 2.00 -3.00 2.70 -3.65 0.00 -3.75 5.75
Macula - Total 
GCL ++
-8.45 4.90 -6.00 5.00 -6.00 1.00 -7.75 12.00
За всеки един показател в Таблица 4 се 
определи разликата между дясно и ляво око 
между 5ия и 95ия персентил, за да се установи 
физиологична/допустима асиметрия. Както 
Графика 1А, така и Таблица 4 показва, че 
физиологичната асиметрия се увеличава с 
възрастта. Така например ако разликата в 
дебелината на RNFL между дясно и ляво око 
за дете до 18 години в 3D Disc - протокола е 
8 μm, то във възрастовата група 66-85 години 
тази разлика може да достигне до 19 μm. Ако 
обаче разлика от 19 μm се установи при дете, 
то трябва да се преценина какво се дължи тя - 
различна площ на ДЗН, осева анизометропия 
или начален патологичен процес.
Степен на корелациятана физиологичната 
асиметрия между дясно и ляво око се определи 
посредством ICC. Корелацията се смята за 
слаба при стойности 0÷0.2, задоволителна при 
0.21÷0.4, умерена при 0.41÷0.6, значителна 
при 0.61÷0.8 и почти идеална при >0.81 
(Табл. 5). От таблицата прави впечатление, 
че корелацията при първите три групи 
е почти идеална за дебелината на RNFL 
и макулните параметри, а доверителния 
интервал се увеличава при всяка следваща 
възрастова група. В четвъртата възрастова 
група корелацията варира от задоволителна и 
значителна за дебелината на RNFL, до почти 
идеална за макулните параметри с много 
голям доверителен интервал.
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Показател 7-18 г. 19-49 г. 50-65 г. 66-85 г.
ICC 95%CI ICC 95%CI ICC 95%CI ICC 95%CI
3D Total 
RNFL
0.922 0.867 0.955 0.931 0.878 0.961 0.812 0.710 0,881 0.664 0.460 0.802
Circle Total 
RNFL
0.869 0.780 0.923 0.951 0.913 0.973 0.813 0.712 0,881 0.396 0.115 0.618
Macula 
Total RNFL
0.927 0.875 0.958 0.928 0.873 0.960 0.924 0.879 0,953 0.826 0.703 0.901
Total 
GCL+
0.860 0.766 0.918 0.882 0.795 0.933 0.946 0.913 0,967 0.896 0.817 0.942
Total GCL 
++
0.933 0.885 0.961 0.958 0.925 0.977 0.944 0.910 0.965 0.817 0.688 0.896
Табл. 5. Асиметрия в дебелината на RNFL и макулните параметри. Корелации между 
дясно и ляво око за различните възрастови групи. ICC.
 Pearson  (  5)        
  RNFL   ,     GCL+/GCL++    Macula 
Glaucoma Analysis.            
RNFL ( . 6).
. 6.    Pearson -     RNFL  
    .
 
7-18 . 19-49 . 50-65 . 66-85 . 
ICC 95%CI ICC 95%CI ICC 95%CI ICC 95%CI 
3D Total RNFL 0.922 0.867 0.955 0.931 0.878 0.961 0.812 0.710 0,881 0.664 0.460 0.802
Circle Total 
RNFL 
0.869 0.780 0.923 0.951 0.913 0.973 0.813 0.712 0,881 0.396 0.115 0.618
Macula Total 
RNFL 
0.927 0.875 0.958 0.928 0.873 0.960 0.924 0.879 0,953 0.826 0.703 0.901
Total GCL+ 0.860 0.766 0.918 0.882 0.795 0.933 0.946 0.913 0,967 0.896 0.817 0.942

























R -0.487 -0.437 -0.311 -0.432 -0.438 
p 0.006 0.016 0.095 0.017 0.015
N 30 30 30 30 30 
Таблица 7 показва положителна коре-лационна връзка между Disc аrea и дебе-лината на 
RNFL от двата протокола, така също и с GCL+/GCL++ от протокола на Macula Glaucoma Anal-
ysis. Отново не се открива корелационна зависимост между големината на ДЗН и дебелината 
на макулния RNFL. 
Табл. 7. Корелационен анализ на Pearson - зависимост на дебелината на RNFL от 
големината на ДЗН.
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